Tempol, a Superoxide Dismutase-Mimetic Drug, Ameliorates Progression of Renal Disease in CKD Mice.
Oxidative stress has been implicated in the pathogenesis of chronic kidney disease (CKD) and antioxidants may ameliorate disease progression. We investigate the beneficial effect of Tempol, a superoxide dismutase-mimetic drug, on progression of disease in a mouse model of CKD. CKD was surgically induced in c57BL/6 mice by 5/6 nephrectomy. Mice were randomly divided into 3 groups: sham group, 5/6 nephrectomized group (Nx) and Nx+Tempol (2 mmol/l in drinking water). Mice were sacrificed at the end of 12 weeks. Renal function, structure as well as expression of key molecules involved in the pathogenesis of inflammation, fibrosis and progression in mice were measured. Reduced body weight and impaired renal function (elevation on serum creatinine, blood urea nitrogen, urine albumin, segmental sclerosis and tubulointerstitial damage) was demonstrated in Nx mice but was significantly improved by Tempol administration. Nx animals exhibited significantly elevated proinflammatory and profibrotic factors, activation of NF-κB, increased expression of NADPH oxidase related subunits (p47phox, p67phox, gp91phox), and elevated activation of TGF-β/Smad3, EGFR, MAPK signaling pathway. Tempol inhibited NF-κB mediated inflammation, TGF-β/Smad3-induced renal fibrosis as well as EGFR and MAPK signaling pathway activation. Tempol administration attenuated renal injury in CKD mice through NF-κB, TGF-β/Smad3, redox-senstive EGFR activation and c-Raf/MEK/ERK pathways.